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Abstract of JP2003224264 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device that has a gate electrode having a width narrower 
than the minimum width formable by the patterning 
technology and an LDD structure the side wall thickness of 
which can be changed as the size of the gate electrode is 
reduced, and to provide a method of manufacturing the 
device. 

SOLUTION: After a gate electrode forming film and a gate 
electrode cover film are formed on a semiconductor 
substrate, the gate electrode is formed by etching the gate 



electrode forming film by anisotropic etching and by using 
a gate electrode cover formed by patterning the gate 
electrode cover film as a mask. Then the width of the gate 
electrode is made narrower than that of the gate electrode 
cover by etching the side face of the gate electrode by 
isotropic etching. Thereafter, a side wall film is formed and 
a side wall which is made thicker by the amount of the 
protrusion of the protruded section of the gate electrode 
cover from the narrowed gate electrode is formed by 
etching the side wall film by anisotropic etching. 
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mm t l x c c <t * 4$« t -r m^tt^m. 

7mx& sci 1 1 zmm i mn<o^m»m io 

So 

2IE«W>¥£<*3£E e 

&x^-m*>*z~>~>?i>xmMft*^~*Bf8 t 
<t o x * * > y c r mm& ZB&utc 

in^mb] mmmz. mos F^^^oy-h 

[ltt5}BS6] MOS ^>^**£W*r**2g{*$£g 

-y~>>/Lxy- b j mmft'<-zfcf£u. t^y-hm 30 

flfi#/<-4 * <h Itg^tix » *>yct J: 0 y- F 
sffij&aii£x^>yLTMOS h^v^^oy- 

F^ffifflffifcx* ^>^L-cy- h^ffi*7^-(Dffil 
{^^ffiCClM F^*-^JK*J£BU M^ttx** 

>ycc<fcory- f^s#^-£U^ F^*-JHB*>e> 

)W&l3LLlt1k. tmv~x*WB«mairUJ>im 40 
^«^ ; Sr5fe<D^©!lJ:0^<aAL'CLDD (Ligh 
t Doped Drain) «a«r^JST& C t^mt^T 

[000 1] 

[0002] 
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[0003] ^m&mmtuos h5>^*t 

Jf5^SiS^CCC3: v HMOS h 9>5>**©y- b«« 

^>nm«/hd < itMos F^>^*#©*-f 
seas, latottr^cDraifttcfei^^ccawsnr 

[0 004] -eCDMOS h^>^X^CDy- Fmffi<DS5 
(a) cctR-TJ:5«c, MOS h^>^x^^^fiK-T6¥ 

tc, laj* y^y n>jgi2occLt*c ^>^xf->i/ y * 
KHi3o*fiURr&. *it, ^>yxf>vy^>f 

[0005]^t, Fl40K:afS^ 
#*fTfr^T^*->x>yu HI 2 (b) ic^TJ: 
U^X Fi40CtJ:S^;*£i40 , £^fifc'r£o 

[0 0 0 6] JfclvC, HI 2 (c) tC^Tct^Cc, g# 
14<D F^-f x**>ytCj:->-Cv*^ 140 '©#BKSR& 

cctew**>y*^>*>yiM fki3or^ , ;^ , ;3 
^>^7-»'Jt>( FB13 oacM*y v;^>iSi2o 
[0007] ^(Dts, r^-»yRi>'^x^ h^y-x 

>^*ffttc», HI 2 (d) tC^*TJ:^{c v ^^140* 

[0 00 8] 36(C V PM*. MOS h?>Z?X*<D'\>m 
mcthfJi^XMOS h^>^X^CDFt->f>ia^C*5 

LDD (Li(tit Doped Drain) *8i§£8UBT ^> C tifi& 
<, y- h^©i5(XDy-^ffl]Ra : Fu^>ffl'J<DffliJBS{c 
n^^ty^^ (sio,) **cu*»by-f3R (s i 
n) uafrhtn&v-i K$*-^w*i&«-r*c£# 

[0 00 9] LDD«Jt*»J«-r»»^«:Ht. ±iBL/c 

aAL, xi,^ -y*^ F«5*-JH6o , 40fiE-r^<, h 

12 (e) tC^-T^^CC, y- h^ffilSO^r^LTl^ 

F»)*-M60 , ift&*'/ F^*-il/«160*R8 
Bi-T^o |sJ-y*-< F9*-JI'Mij606Ci2. — Mfty-<3RB 

[00l0]*-f F->*-^Ri«w>j«««, 
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F^Yx^ ^->^CC<fco"Cy— h^@l50±ffi<DU* A F 
^ * -;i/Jgi6a#:£r Wtk 3 *i £ £ r¥zSf*gffiioo£- 
«ccx^^>y-rscicc<fci3, 012 (f ) K*Vf<J: 

[0 0 1 1 ] 1M FO*-^16O'<D0l£&, M0SF7 
^£&<&A*r£C<!:&CJ:*), If ^ F^*— Jl/i60 f <DT 

mmzm* /cldd tim*?^ u r t * a . io 
[0012] ccr, K^.r-jneo'tt. a*, c 

LtMbtc^/c^. tf-Y F^*-^160'<DJ¥<&«:. 

[0013] stot, imimfowMcBi&Ltcm&oy 
mos h^>^x£teif^ F^*-^i6O'£^ft^ft0 

f&O/cJg^, VA K^-Jlieo'OfltAtt^TiDMOS 
b *r[3]---<DJP# i ft otl^. 20 

[00 1 4] MOS h^>^X^«±IBO^ji"Cff^C 

s&KftSftQ. ^*fflft/^->^>^pJt6iT^U^X 
[0015] 

[^H^JKi^Lcfc^i-r^Si] Lrt>0ftrt*6, 5it#<D 30 
WfflpJflfeft^X^ffM^'C^, MOSh7>^5i(D 

v-x- k w *<<y~ h^i©cDmffi*i 

[0016] $/c v MOS h^>^X*£>y- h^@£ 

o®sica>*>;b6-r, ±rcoMOS h^>^x^<Dy- 

bmmicBf&LtcVJ K4*-JI't2. ^(*WCC^i^ft 40 

£ ft a J: 5 tc L *>> JfcfiXr £ ft fr-o /Co 
[0017]geo-C, MOS F^>^X*tr£KtM F 

(cmos h^>^x^c:icoiss^fft^ci^r^ 

MOS h7>^X^iN^t>^^MOS 
i^tt^^T^L/ctt^CDMOS h:7>^X* 

[00 18] 

[^j@*»?^a/c^o#ia] ±&<Dpm&zmik-r'< so 
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m±z&?zm&i*B^<D±m&mmi**^-m*!& 

T * C t K J: 0 Silf**ff$fi5c L /c*««^gr4) o T . 

/^->^>^fi5Eb/c»aii*^^*--cfc0fc 

[0 0 19] £/c. MOS bzr>isZ2<D>? 

TSP^Wt^^L/cIf^ F^*~;V£ff*j£b/cC<hlc4> 

[0 020] £/c, *r«?8<D*^(t»ig<D«Jg*S6«, 

£~>~>yi,T^afr#^~£ff?fiS;U HSKWfcfr'* 
4x^^>^0"C^il^^fi£b/c^, 3 6«C, 

[0021] s hic x mmmt, mo s ^7 
y- v sir* ^ci tcbtmzm? & 4>or & & e 
[oo22]$/c *m}<D¥m#&womm£m*> 
mos h^>^x^**-ra^^s^i§*iffi-e*> 
or, *^(*s^cc^L/cy^hm®fJJiSM<D±ffi 

y- hmW^lS4^^^>^bTMOS H5>^X* 
^ CD V - X K U-f >«« CC^^4 ftA L /c{* 

x^>^c<toty-h ^i^a- f •> * - ^ 

V*->\s*Bf&l>tc&. Bufav-xM^R^HufBFUY 

^jg^ffJfiS-raciiO/Co 
[002 3] 

^fts^-h^^iift^^-racc^/c^r, 
^■r, *«f*s^_hcciimifta®ai44W-ra^ffl 
^ras^^L, ^i>r, (Hj^a^^cD±®tc^i 

^^>y^tfft^c<hccj:o. ^ai**^-<fcofcsffli® 

[0024] WC> «ii(*?&SEfi©x 9 ^>y«, m 1 
f5Pg<Lur^tt(Ox.>^>yccrtfftc^ ^t^r, m 



(4) 



2 KP§<b L r^ttox y * > y&tf a >>Zt1&&*). 
[0 02 5] <*Siy*ttKtS. *3iI<*tt:MOS h^>^ 

/cot, *-r. 4^ft»«±it«ffi<*ffMMKtB^-r6 

y~ Fm@Jfr£^*G£ffiU *l>"C. 

> y-r s c <t tc j: o r«n** ' < - tcti^-r & y- m 
[0 02 6] -eur, y-nt«*^-*. y-FSffi 

#,K-<t|^ig<hUfc:MOS h7>^^y- nss* 
[0027]*l^ *2B»tlt«?ttx^>y 

§ij®£x**>yi,-c, y-FS®*y- h 
£t)i>mmt?z> 0 20 
[0028] y- hnm*>i-<BtiNi&»* ft* 

[0029] */c, ±ia<Dy-hmis^if^ k**-^ 
os f^>^x*ofw >ffimxfv-Mmt<cWxm 

[0030] *<d'&. ?m&mtii±Mt f c-m<om2-cf& 

mLtcVJ JWftfcWfrttx » * > 9 K J: "C x 

^sw^^^-^-c, y- F««i»ffiR:«:u--f f?*- 

[003 1 1 4*. ±^L/c<fc^CC^ttx^7 t >y(C 
J:0y-h^fiiWJffi«:X^^>yL/cC<hCC < fc0, V- 

[0032] -€* Ltv 1M F3*-Jl'8i*^LfcBHC 

[oo3 3]«e^-c. cottissrtM p«>*-^it* 
^rtto f -5 >f x v ycc j: or x 9 #i,tcm&. so 
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x*<tft&c<tfc:j:-?T. x^>ycc£&ft^r&Hi 
0, 1M F^^^TSP^W^ffi^/cWBKHiWiLT 

[0034] ±iB0tM Yyt-MDTB&Sk* MOS h 
^>^X£(DFIW >««&tf V - ^ ^t£K#r® 

£0, LDD*ift**BW"«. 
[003 5] y-bm®t§£«S<tOTMOS 

X*CDV-X« FW>i«B*>hs<*"*— 

F^ * -JUTSB^WWcb 0r*i5i<b LtcCtdCj: 0 , 

x^Xf>^ 3 >M«4^<tSCi^$, MOS 

[0 0 3 6] ^/c, U-f F-?*-il/«<OflaiB}tc:, ma 

14<d f ^ ^ x *j * > y £tf & oty-h ^ hmi* 

cfcO, Ftf*-*it©l*R. Rt>\ PI-W-/ — 

)im<D x ? ^ > y cc ^ a: ^ r o fc* -r f •> * - ;u 

[0037] StoT, ^i*S«±tCff^L/cMOS h 

^(DMOS h5>^Xdf{Cfcl^-C^* U^x^^f >'> 

OS h^>^^(Z)#tt?:^±Si*ec < !:^-C^€> 0 
[0 03 8] fttC. P^^>^JUMOS h^>^Xt> 

• FU^>ra*^nemSSiC. N^t>*^MOSh7 

CMOS H^vy^^tD^^tCP^-r^^JUMOS F5 

€>*S^Cti. Pft>MMOSF7>^X^(!:Nft 
>^;l/MOS h^>^X££-ClJ- ^ K-5*-JKDW** 

X- FW>mffi£SiJ*{cf^b-C> CMOSh7>y 
[00 3 9] WT(c*S^t, m l-QtCTn-rMOS F ^ 
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[0 04 0] ^'jn>g«*>6tt*¥«tt»«l 

CD_bffiiCCVD (Chemical Vapor Deposition) ftCCj: 
IS3C0±SCC|SID< CVDffi{C«fcO^>^f>^'J^ 
[0 04 1 ] CCt, ^»;->'Jri>jg3Sc>^>yxf* 10 

>^>';^-< K^4^y-hma^^r*o. ti^cc* 
oT«^u->»;ri>^3<b^>y^7">>'i;if>r k^4 

KM4«^(D®i:cDe«:fflc>ry- h^iffi»5^;M<!: or 
bmmt ufcRKctewsy- ntffioia^ts^is^s 

y*7*>^UlM KIB4CD±ncc3 6tcS«^B^»;-9* 
[0 04 2] ^vyx^^^UI^^ K)®4CDfiSM^ PI 

S5 4fi£iB-rSo ¥-vnmt>'*-m&Mz % y-Fm 

^^r^^^»;^urj>j|g3^^>^x^>v';^ 

-f FR4{C*tl,T, F^x**>y$C*n:t£atRifcO 
[0 043] y-hm©^^'-M5(D«EJ®^ k Piy-r 30 

mMi7'<~f&5&'*z->->wz>tc&>i£> y-F^ 

>x>yu ^2Cc^Tcfc^^. isisAb^xfe-ZB 

[0044]^, y- hms*^-H5cD±®ccu^ 
*F6£fi£^r&ortefc<. y^ni^^-l 

5C0±ffitCBARC ( Bottom Anti Reflective Coat) 
U U^* F6<D'*£->x>yi4£fa±3ttS^<«t 40 
[0045] MOS h7>^^y-h» 

(Dim^. $g2 4 8nmOx*^vU-1f-&£'Q& 

[0 046] U^h7X^6'(DM^ y-r^@*7 
^-BS5^x^^>^T^C<hCCj:0, £/e. BARC 
*fflt^cii^CC«|^B#tC BARC i>$>t>1*X x * y 50 
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-f £ cited: 0, @3(c^-rj:^tc, u^Xrv**6- 

y- bm&X'i-m s *x ? ynjffi<t T ex 9 ^> 

^f*r<D^14(DF7^x^^>yibri>4o Sfo 

to 04 7 ] y- r^»y 

rc«x* »;-x>y*tf&^C<hCCj:D. 124 
7jVr<J:3tC, lx>^xhv^^6\ RO\ BARC?rfflli 
3fc»^tC«U2/X F v*^6'££fc&CBARC£|&£"r 

&o 3»)»(0»«rtt, y-hfUS^-s'ii. ±I2L 
/cJ:^Ccy- hS®^^-H5±ffitC^0/cU^^ F 
v**6'£jpJfflUT F^x ^>y£*T&5c<h&cJ: 

— >x>yL"Cl>&# k y— hl®*^*— 5'CD'< 

<d^s * - > x > y^^ffli^r *> 
[0 04 8] u^h^^e'WSUcfi y-r^i 
5'£^X * £ ItSM® F * A x * ^>yjc 

^x^>^, asK^-r^^t* y— htffi^- 

[0 04 9] H^tfccD F^x.;,*>yC£j:-oT*>y 
*^>S";t^ FIS4Rc>'?}< I J^U^>JS3^x^^> 

y-rec<Lccj:t). #>y*^>t-"Ji^ fk4rcm< 
U3>i3 t«-*i*fty- f m®#>^~ s 1 <t (@ 

[0050] mJii&o f^ wx »^^>yccj:ey- 

cnccig^T^^iurti. R 1 E 

(Reactive Ion Etch) , MR I E (Maqietron Reactiv 
e Ion Etch) . I CP (inductive Coupled Plasma) , 
ECR (Electron Cyclotron Resonance) 3tt*£ll6trC 

[005 1 ] mJ]&<D A 

tisuwa F^4at>^';^ ! ;^>M3^x^^>y 

il^^rMOS F7>^X^CTi5C^j:6'lf^cl^^ic 

if-Y F^*-^tD/i^^<*reas:®©^i^Mos 
[0052] mx^-mis^xt 8<D)m&, y 

- bWMl ^ff^J&L/c^^&SIR 1 <D±M(C isis^s F ^ 
^7^-fflU^xF8tcJ:5t6®*tfft^y-h 
mS7§U^C0U^ hCD^^ff^i^^cfc^CCU^X F 
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[0053] WimW- hSS7(D^^fflU^^ h 8 

xMttx*?- bmmitcttLx. y- Ffttta^-s'* 
[0054] ccxt> im&vo x * * > vtm* <* n 

[0 0 5 5] i^f>^fcl^, y-F«s*M<-5" 
Fi4a^# y > y >■ 3 *ajawccx » y 

[0 056] L^fc, **tt©x»*>y*fTtt5C4 

ccto, *>yx^>*>yiM FR4 t#yj/y3>ai 

3 <h(Cj: *)BfSLLtcy- Vim 7 <7>ffi'Jffi<D#£x 

n^cii^co, h 7 sec, y-hm®7© 20 

[0 05 7 ]*Tfcfe^ \si/Xh^X96 t G>l&tiftfC**tt 
- h«@7 iK8iJ-T^<< > «T«c*5l^r»fB«l*y- F 

[0058] tMKy- m@7'&y- f 5 ■ 

j:9fc««£tt->rc»*fc». jamwatty- Mt&7'ic 30 
a»un»4y- Fws^^-s'ofluwctt. tmtty 

[0059] wit^y- htffi7^y- hmii 

A 9 * > y(Wiatt*«i±3 4 c ± #r * &. 

[0060] ±fiM> <fc 5 KffJfiS 1/ fc«WB«y- h Sffi7 ' 
^> KT©«JSXS«cJ:orLDDltSi*»jaE 40 

[0 06 1 ] if, F 

CC <fc r>T±ffiUfc^tt© F^ -f x 9 y<D^tcx ? 

^>ysn&t^r, y- F*S7©«^*6«y- f^ 
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[0 06 2 ] il^-mWZK V 8<DBft*«, 01 0 
(a) RO'il 1(a) lC7jrTJ:Sfc:. MOS F5>5? 

<ffiAU , cx^x^>2/3>««ioft*j« , r*. 

[0 06 3] X^Xf->2/a>««10©«flEa. @8iC 

svtjcsk. y-F««7acfiB«B«y-F«i7 , *« 
{fcy-f*«tt^rr*ti«J:<. JliflKtfc^cvDffi** 

[0 064] SR«^CVD^ffl^tf^ F9* 

-)imii*f$M-rz> c i ^Cct 0 , im F^*-;niio&* 
^^«i±«:JW«:jsaaiS*i*. S£oT, *l*Itty 
- F«S7-K:ttRLrc»*y- hSffi^^-S'ffllift^ 
M%$9,mm%fofct>y -f F**-A'itai*W«cdEil 
«Ci^, *ffl»gtty-h-mffi7 , J:®CCi^ ^wac 

[0065] t'/H')^ ~;U]gii<DfiX]gfS, BW -f 

*-^«n*x**>y*4*fl=T. ^k«>*-^« 

lKOa^ttOF^^x-y^^ySrtTtt^CiCCj:?). 0 
9lC^TJ:SCC 4 y- h««87SC;*BMiM : Ky-F«ffi7' 
©MfflfclM F^ar-iHiML^JPfiS-r*. 
[0 0 6 6] COS*tt<DF^-<x^^>y<DK4C, jffl 

»sKy- F««7'±4B©«aai5i2 f i2*^ «?aigpi2 f i2a 

T^Ccffigf 4tr-f F«?*-Jl/flliiO-7X^43tci<D 
r, x^^>ycc<bfcttoriKUiSBi2 > i2iaT*cc«^ 
F«5*-JHBii*8lffS-tt*C:i3Wr**. Stot, 

[0067] tftbfe. U" W F^#-JH«ll©ia*^tffi 
4Til, ^mSP9,9(D^W^m*a<hU/cl&&, *« 

4JBfiSUT(r*ttC>y- hm®7 5C*s^-2>1f^ F"5*-JV 

liMi'o^iirMSL/r, witty- h^S7'co-y*>f 
F 1 ? * -^01' .ii'ow* t a*f w» < xndt-r « ct# 

[0068]Se-ot 4 SQtC^-TJ:^^, 1^— £>*2g{* 

So 

[o o 6 9 ] mutton F7^x 9 f>yit y-F«e 
7R^witty- hM®7'co±ffiictssofcy- 

SttS3H±TliSo 
[ 0 0 7 0 ] F •> * -iHl'CDJgfiSa, 13 1 o 
(b) fcJcO'ia 1 1 (b) iC^T<t^tC, MOS 
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%-$m*&<iiAbX^>2t> bm®lAZBl$.U. LD 

[007 1 ] C<Di#. 010 (b) fciO^l 1 
(b) KijVr «t^«c. F$*-.JHr,U , *»< L 
/cJffllBt^y- h Sffi 7 '©X a >^t©fli£:> 

1M F')*-jm , 1 U'4»< LttA>ofcy- HSffi7 

[0072] tttc. Wi^y-h^SB7'5rWrSMOS 

HS®7©«£J:9&&<-r£C<!:#-ei*S©-t\ *ffl*§ 

tty-ffi^'^wrsMos i. y-h 

{|ffi74flt5MOSh7>^j'i-C, L£l>fimjE 

[007 3] t«ct)^. y-hSS7*WiiOTt-/ 
W*-*ii'<om& : £1B&?Z>cticj:-?x. MOS 
h^>^X 2 C£©&tt&.lM-r 

*-.»Hi , 1¥#©^%£MOS h7>isz.f*mi%lcfc 
*£U 1#14©g&£MOS ^>^X*©|IP$ff*K££S 

[0074]fifo-C. CMOS h7>^*#<Dj:5CC, 

h7>^X*££iffl^£:bt!'T«$fi£L/cMOS 
*5»&<!:'©Jg£. P^ + >*;HVIOS h5>^X$»<b. 

©1tfi*|fiJ±3 ttS C <fc *i"C# -5 . 
[0075] 

i/mf& otcmmw* /<- <t o t Mm <t l tc 

[0076] lf^JB2IB«<D^icJ;n«. «af*£M 
OS h7>^^©y-HiilfcCi(Cj:o-C, f 

- hm^s^tcii/Ntrsci^-e^icD-e^ pjy- 

HPg«:«J:»5^3<-rSCi^-C#. P)MOSh7>^X 
[0077] If3j?i®3iai8©|fi6|gccj:tv«. y- b&m 
>^*®y- mffi£LDD«Ji£iL;fci§£«:. LD 

d t&ii©x * * 5" > a >mm**;s < t Z> C t *i-C £ 

r3, MOS <D#tt%|S)±3l±SC<!:*iT? 
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[007 8] ft*3B4fffiK©^lliC«fcnW. igaf**7>< 

-is*;-? y l r^fiK l /c^ai** j<- * -7 x 

> S'CcJ; •) SgaftMH* x ? > y* 4 C <fc (c J: o T . 
a* -> x > y (c J: <3 jfJfiX pJffi&S-'b^m J; D 3 (c 
Wit L.fc«a(*?r^fi5t-C* 

[0079] m^mstsMvmmc&titf., mmwtu 
os h?>yx*©y- hsfiit^ciictoT, y 
10 - hSffi*36JCiffl/Mt-rSC t*i-c#s©-c t piy- 
hSMWTiMOS h^>i>;*£©v-X • KU-O 
igK8£J:«5/h<* <-rSCi*i-C*. |3IMOShv>^X 

[0080] gt^efeDco^fctnti^ ^ttx 
^>ytcj;9y-hmfflMffi£x-,*>yo-ry- 

20 *ifcj:D. 1M K-5*-;H|£^<DiaS(c<!:fc>3:-?r. if 
K>5*-.>W?#©M&4MOS h7>yx^W"CL.# 

i ifiimji-^ v - x • h*i/-f >rflm^% i'©Mosh7> 

CMOS h^V^X^ODJ^tCg&SMOS h^>^X 

h^>yx$tcteu-c. -en-en© 

MOS h^>f X5(C<t(C1f^ K^*-;bJl*?rlB^L 

r^ttias^if^^citcto. -eos^fre&scM 
[l3il©fSim*ittW] 

[132 ] ^^iC^S^^gfC^O/cMOS h =7 
•5. 

[S3] xmrnctezzmtemmicitmisTcMos 

[(14 ] *^CC#5^«(*Slll{CB^U/cMOS 
[05 ] *^K^S*«^g(C^fijtLfcMOS F =7 

So 

[06] *ftwt,mz¥m&&L&ic&f$,utcMos 
[07 ] xmiicmzim&gimcjtmLtcMos 

50 S. 
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[S3] 
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F £-A(##) 4ML04 AA01 BB01 BB40 CC05 D043 
DD64 D065 DD66 DD67 D091 
EE03 EE05 EE09 EE16 EE17 
FF14 GG09 HH14 
5F048 AAOl AA08 ACOl AC03 BB03 
BB05 BB08 BB12 BB15 BC06 
DA25 CA27 
5F140 AAOO AAOl AA23 AA39 ABO 3 
BAOl BFOl BF04 BF11 BF18 
BC08 BG12 BG14 BC20 BG22 
BG28 BC38 BG45 BC49 BC52 
BG53 BH15 BKOl CE13 



